Tamil Nadu Public Service Commission
Syllabus
Trade — Pump Operator cum Mechanic
(ITI Standard)
Code: 545

Unit I: Safety and Fire (5 Questions)

General rule pertaining to the Institute - Safety Precautions to be observed in the shop. Basic first
aid and safety signs. Personal Productive Equipment (PPE) Fire and fire Extinguisher -
Description, types and uses. Energy conservation — Minor ECOs and Medium ECOs, Major
ECOs Definition and uses. Safety disposal of used engine oil.

Unit II: Basic Tools and Measuring Instruments (40 Questions)

Marking tools: Marking material and marking tools - Definition and uses. Surface plates, try
square. surface gauges, scriper, punches - definition types and uses.

Hand Tools: Hammer, Screw drivers, C-clamps, Spanners, Pliers - Side cutters, Snips, Circlip
Pliers and Wrenches — Fuller gear definition types and uses.

Power Tools: Air impact wrench, air ratchet, car jet washer Pipe flaring tool, pullers - Gear
Definition types and uses.

Measuring instruments:

Calipers, dividers, Steel rule, Micrometers — Measuring of cam height, Camshaft Journal dia.,
crackshaft journal dia., valve stem dia., piston diameter and piston pin dia. With outside
Micrometers — Measuring of the height of the rotor of an oil pump - Vernier calipers, Telescope
gauges, Dial bore gauges, Dial indicators — Measuring on cylinder bore, connecting rod bore,
inside diameter (ID) of a camshaft bearing with Telescope gauges - straight edge — Measuring
the flatness of the cylinder head is warped or twisted with straightedge is used with a feeler
gauge - feeler gauge, thread pitch gauge, vacuum gauge — To check engine manifold vacuum
with vacuum gauge - Definition, types, uses and care.

Cutting tools:

Chisels — Description and use — Types — File- Definition, parts of a file, specification, Grade,
Shape, different type of cut and uses - hacksaw, Drilling machine — Drilling clear and blind holes,
sharpening of twist drills — Safety precautions to be observed while using a drilling machine - Drill
holding devices, work holding devices - grinding machine, drills and reamers - Definition types ,
uses and care — Different type of hand reamers, drill size for reaming - Adjustment of two-piece
Die, reaming a hole/Bush to suit the given pin - Taps and Dies — Screw extractors — Description -
Tapping a clear and blind hold, Selection of tape drill size — use of lubrication, use of stud
extractor - Definition, types, uses and care. Lapping, Lapping abrasives, type of Laps — Flow
lamp — Pipe bending, fitting nipples unions in pies — Soldering a brazing of pipes — Description
and uses in pipe fitting

Unit lll: Fasteners (10 Questions)

Screws, nuts, studs & bolts, locking devices, such as lock nuts, cotter, split pins, keys, lock rings,
lock washers. Washers - Definition, types, uses and care. Gaskets, packing and oil seals -
Definition, types, uses and care.

Unit IV: Basic Electrical and Electronics (15 Questions)

Electricity principles, Ground connections, Ohm's law, Voltage, Current, Resistance, Power,
Energy. Voltmeter, ammeter, Ohmmeter Multi meter, Conductors & insulators — Measuring of
current voltage and resistance using digital multimeter — practice continuity test for fuses, jumper
wires, fusible links, circuit breakers — Series, Parallel, series-parallel circuits using ohm’s law -



Joining of wires using soldering iron — Construction of simple electrical circuits - Wires Fuses &
circuit breakers, cable colour codes , resistors, Capacitors Semiconductors,diodes,and logic
gates - Definition types , and applications - Relays, Solenoids, Primary & Secondary winding,
Transformers, stator and rotor coils.

Batteries & cells, Lead acid batteries & sealed Maintenance Free (SMF) batteries — Cleaning and
topping up of a lead acid battery, Testing battery with hydrometer — Connecting battery to a
charger for battery charging — Testing of relay and solenoids and its circuit.

Unit V: Welding, Non-Destructive Testing Method and Hydraulics (10 Questions)

Arc welding and oxy — Acetylene welding - description, classification and applications — Manual
Metal Arc welding — Principles, power sources, electrodes, welding — Straight beads and Bultt,
Lap and T joints manual metal arc welding — Setting of Gas welding flames - Heat Treatment
Process description, classification and applications — Heat treatment process — Introduction,
definition of heat treatment — Definition of Annealing, Normalizing, Hardening and tempering —
Case hardening, Nitriding, induction hardening and flame hardening Liquid penetrant and
Magnetic  particle testing method — (Portable Yoke method) description and applications —
Definition of Pascal law, pressure, force, viscosity. Description, symbols and application of Gear
pump-internal and external, description and function of air reciprocating compressor. Function of
air service unit ( FRL - Filter, Regulator and Lubricator) — Tracing of hydraulic circuit on identity
and pneumatic component and assembles in the workshop

Unit VI: C.l and S.I Engines & Its Trouble Shooting (15 Questions)

Pump Industry in India — Leading manufacturers, development in pump industry, trends, new
product — Different type of stationary engine and their applications — Diesel tolls and equipment
required for maintenance, engine parts and their handling technique - Principle of Compression-
ignition engine, differentiate between 4 stroke and 2 strokes - differentiate between C.I engine
and S.I Engine. Different type of starting and stopping method of Diesel Engine - Technical terms
used in engine, Engine specification — To clean fuel tank & check leak in the fuel line —
Lubrication system — Types, description and advantages of each over others — Filters and oll
coolers — Their description functions and method to overhaul for efficient functioning — Cultting,
flaring of tubes to make T & Elbow fitting using unions - Filters, fuel tank and oil coolers — their
description functions and method to overhaul for efficient functioning

Trouble Shooting:

Causes and remedy - Engine Not starting, Mechanical & Electrical causes - High fuel
consumption, Engine overheating - Low power Generation - Excessive oil consumption — Low /
high Engine oil Pressure, Engine Noise - Troubles and remedy in charging and starting system.

Unit VII: Power Transmission (5 Questions)

Belts, bushes, bearing and couplings -Description, types and application. Procedure to fit
bushes, bearings and coupling safely

Unit VIII: Pumps (70 Questions)

Pumps and Prime Mover: Description, classification, uses and developments — Plain / Journal
bearings, anti-friction bearings used on machine assemble — specification and selection for
appropriate use — use of manufacturers catalogues — mounting of bearing on shafts and in
housing with proper fit and axis alignment — use of proper tools — removal of bearing from shafts
and housing by using pullers — cleaning up and removing old metal form bearing and replacing
with new metal — checking of shafts for alignment with dial indicator.

Reciprocating pump: Description, Classification, construction and operation & installaion
technique — Dismantling of reciprocating pumps-vales, pistons, cranks, seals etc. for inspection,
repair and replacement — Pumps — Its for agricultural and industrial applications — Classification



of pumps, its prime movers, parts and operation safety — Classification of reciprocating pump,
construction and operation — Installation technique of reciprocating pump — Tools and equipment
require and procedure.

Rotary pump: Description, Classification, construction and operation & installation technique —
Classification of rotary pumps — construction and operation — repairing procedure — Brief
description of turbine and stage pumps, positive displacements and their advantages - meaning
of priming and its effect — installation techniques of rotary pump- procedure, tools and equipment
required — cleaning of parts and assembling — checking for alignment, clearance, etc., priming
technique and its application

Valves and Seals: Description, Classification, construction and operation & application —
Different types of valves — their description, advantages and use — special pumps and glands
used for corrosive fluids - different gasket cement used to prevent leakage and advantages of
each over the other — principle of direct reading pressure and temperature measuring
instruments — Selection of gasket, packing and gland materials, marking and cutting off gasket as
per shape and profile — Installation of seals leather polythene, asbestos, rope rubber and
mechanical seals - Method of install align and testing of pumps for their serviceability. Concept of
lightening torque for different sizes of bolts.

Centrifugal pump: Description, Classification, construction and operation & instalation
technique — Principle of centrifugal pump — construction and operation of centrifugal pump in
series and parallel — finding out defects and method to recondition centrifugal pump.

Submersible pump: Description, Classification, construction and operation & installation
technique - submersible pump — construction, operation and selection of appropriate type —
procedure to recondition, install and test of submersible pumps — causes of failures and remedial
measures — dismantling, identifying of parts — finding out defects, repairing and replacement of
components — cleaning, assembling, installing and testing of submersible pumps — finding out
and rectifying faults developed during operation - Description, types and applications of gasket
cement

Pipes and pipe fittings: Description and uses — Thread cutting. Various tools and accessories
used in pipe fitting with their details - Procedure to be followed for preventive & scheduled
maintenance and trouble shooting in pump sets

Unit IX: Identify and Check Functionality of Major Components and Assemblies of A.C.
Motors (10 Questions)

AC Motors: related terminology. Purpose, type, construction, operation, testing for correct
functioning, maintenance and industrial applications — Trouble shooting and protection of
induction motor.

Unit X: Lifting Equipment, Key, Rope and Knots (20 Questions)

Key: Types of key and keyways, their uses and applications. Preparation of keys, allowable
tolerance, clearances — Key fitting procedure-methods. Procedure for removing keys — Types
and uses of key pullers —Making out key as per shaft, hub, keyways, preparing keys to fit into

keyways

Rope and knots: Description, Classification, and application — Specification and use of different
types of ropes such as hemp, manila, nylon, wire etc. Practicing different types of knots and its
applications — Method of joining two ropes together for extension — Specification and correct use
of slings — Safety to be observed in use of ropes and slings.

Lifting Equipment: Different types of lifting tackles for components of pump set —Screw jacks,
chain pulley block, crabs and winches, rollers and bars, levers, lashing and packing - use of
inclined plane, hydraulic trolleys - Precaution to be observed while using lifting tackles.



Pulleys: Description, Classification, and application — making different types of keys for fitting
pulleys — assembling and dismantling of bushes, bearing and couplings — Types of pulleys solid,
split, “V” groove, step, cone, taper, guided and jockey or rider pulleys, their functions and uses —
procedure to assemble and dismantle pulleys and impellers from shafts following safety
precautions.
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